In the static field configuration, a spatially-Variable Speed of Light (VSL) scalar gravity model with Lorentz-Poincaré interpretation was shown to reproduce the phenomenology implied by the Schwarzschild metric. In the present development, we effectively cover configurations with source kinematics due to an induced sweep velocity field w. The scalar-vector model now provides a Hamiltonian description for particles and photons in full accordance with the first Post-Newtonian (1-PN) approximation of General Relativity Theory (GRT). This result requires the validity of Poincaré's Principle of Relativity, i.e. the unobservability of 'preferred' frame movement. Poincaré's principle fixes the amplitude of the sweep velocity field of the moving source, or equivalently the 'vector potential' ζ of GRT (e.g.; S. Weinberg, Gravitation and cosmology, 1972), and provides the correct 1-PN limit of GRT. The implementation of this principle requires acceleration transformations derived from gravitationally modified Lorentz transformations. A comparison with the acceleration transformation in GRT is done. The present scope of the model is limited to weak-field gravitation without retardation and with gravitating test bodies. In conclusion the model's merits in terms of a classic space, time and gravitation ontology -in terms of a Lorentz-Poincaré-type interpretationare explained (e.g. for 'frame dragging', 'harmonic coordinate condition').
Introduction
Modeling relativistic gravitation in flat, "unrenormalized", space-time has a long tradition starting with pre-general relativistic approaches of Lorentz, Poincaré, Einstein, Abraham and Nordström [1] and finalized in the field-theoretic approach of Fierz, Rosen, Gupta and many, more recent, authors [2] (see references in Cavalleri and Spinelli's work [3] ). In these latter theories the physically observed space-time -using "measuring rods and clocks" -still turns out to be Riemannian. This is because the measurements are modified by the "universal" action of gravitation, which leads to the "renormalized" curved space. It is well known that a second rank tensor theory is required to describe all current gravitational experiments adequately and, have convergence with Einstein's theory (e.g. [3] ). We have shown previously however that a 0-rank (scalar) gravitation model, with spatially-variable speed of light and gravitationally modified Lorentz transformation is still able to reproduce the four 'basic' experiments of GRT [4, 5] . At present we will expand the model to encompass the full first Post-Newtonian dynamics of GRT. We briefly recall that one of the basic premisses of the model is Poincaré's conventionalism of geometry [6] . This principle purports the compensation of the adopted basic geometry by a conjugated gravitational dynamics and congruence relation while retaining empirical indistinguishability with GRT [7, 8, 9] . A second premiss is to express the congruence relation explicitly by maintaining the Lorentz-Poincaré interpretation of SRT in GRT. I.e. we render explicit the gravitational affecting of physical space and time observations -the contraction and dilation of "measuring rods and clocks". This leads to the use of two types of gravitationally modified Lorentz transformations, relating both; the affected (or normalized) and unaffected (or unrenormalized) perspective and, by composition of the previous, non-identical observers in the affected perspective. We emphasize that naturally the unaffected perspective can not be realized by any physical observer, it merely corresponds to the coordinate space description. Finally, these modifications of the transformation are due to both; the incorporated spatially variable speed of
Gravitationally modified Lorentz transformations
The congruence relations, which express the gravitational and kinematical affecting of space and time observations, have been formulated as gravitationally modified Lorentz Transformations (GMLT). This is done by applying isotropic scaling functions Φ (r) n , 0 ≤ Φ (r) ≤ 1, to the considered physical quantities (n-specific), and also to the velocity of light (n = 2) [4] . The first type of these transformations relate quantities observed by gravitationally affected (natural, "renormalized" or "local" geometry) and unaffected (coordinate, "unrenormalized" or "Newtonian" geometry) observer ( 2 ) and, these explicitly reveal a spatially variable speed of light (3, 5) . The second type transformations shunts the unaffected perspective and relates affected observers, recovering i) the invariance of the locally observed velocity of light, and ii) the local Minkowski metric (appendix in [5] ). For a space and a time interval, observed by the gravitationally unaffected S 0 observer, and the same infinitesimal space and time interval as observed by gravitationally affected observer S ′ we have set:
These congruence relations do not allow invariance of the velocity of light in both the affected S ′ and unaffected S 0 perspectives. In the physical perspective, of the affected observer S ′ , the invariance of the locally observed velocity of light c ′ is secured by imposing specific spatial variability in the unaffected perspective of observer S 0 :
i.e. n = 2 as mentioned previously.
The gravitational congruence relation (1), with kinematical affecting factor γ and light synchronization (e.g. [27] ), lead to the full congruence relations in the form of gravitationally modified Lorentz Transformations of the first type, i.e. between affected and unaffected observers [4, 5] . The space-time GMLT, S 0 to S ′ , and the inverse GMLT, S ′ to S 0 , with relative frame velocity u are given by:
with γ (u) and u satisfying:
The velocity in affected and unaffected perspective is related according:
By adequately developing the space-time GMLT towards energy and momentum quantities, distinct -first type-momentum-energy GMLT 's were obtained:
By letting a spatially and kinematically coincident affected observer S ′ attribute standard special relativistic energy and momentum expressions to a mass particle, the equivalent expressions for unaffected observers can be obtained. The momentum, energy and mass expressions attributed by S 0 are:
I.e. mass depends on location in the gravitational field, in line with a Machian effect. For particles and photons -in the static field configuration, S 0 attributes respectively the Hamiltonian energy expressions:
These Hamiltonian expressions for static source will be completed for kinematical source effects in Section (3.1). The transformation relation between two affected observers -denoted second type GMLT-were extensively developed in previous work [5] . Specifically, the second type GMLT's are obtained by composing two first type GMLT's, S The second type GMLT can be applied in the verification of the gravitational effects in the affected perspective, i.e. in terms of observable variables. These relations also describe the resulting 'curved' metric of the renormalized space, which is due to the affecting of measuring rods and clocks. We note that solving a mechanical problem does not necessitate the affected observer's perspective. Solutions can be obtained in the unaffected S 0 perspective and subsequently transformed by a first type GMLT into the affected perspective S ′ . In fact this corresponds to the practice in GRT, where the dynamics is expressed in coordinate space perspective, corresponding to S 0 . While these results should be transformed again to local coordinates (corresponding to S ′ ), this is usually not done because local coordinates do only interfere at higher order relative to the post-Newtonian approximation (e.g. [28] , 142). Adopting that same strategy to our present aim, the 1-PN equivalence of the present model with GRT will be established in the coordinate perspective of S 0 . Exceptionally the implementation of the Poincaré Principle of Relativity will require a transformation to the affected perspective (Section 4).
Sources and gravitational fields.
The physical content of the model is fixed by adjusting the scaling function Φ to the limit of Newtonian gravitation. In that limit, it was shown in previous work [5] , that Φ obeys a static field equation. Formally the equation was obtained from the Newtonian energy fit by S 0 , with potential energy increment according dE = ΦdU N ewt. . This means that for S 0 the static energy change -amounting to an affected increment of Newtonian potential energy-is described identically as the affecting of rest mass itself. The latter leading to dE = m ′ 0 c ′ 2 dΦ and subsequently the identification of Φ. This fitting procedure leads to the static field equation:
For a Schwarzschild configuration of a spherically symmetric source of radius R and, mass M the field is given by:
The closed form Φ(r), developed at O(κ 3 /r 3 ), was shown to adequately reproduces the GRT result for i) the deflection of light by the Sun, ii) the precession of orbital perihelia, iii) the gravitational delay of radar echo, and in S ′ perspective; iv) the gravitational redshift of spectral lines.
Kinematic gravitational source
In the static configuration the affected fixed observer is considered at rest to the gravitational source, and the velocity of the test particle is considered relative to the source. In the kinematic configuration the source has a proper movement relative to some 'preferential' ( 3 ) frame and -in our model-causes a sweep velocity field, denoted w, relative to that frame. A test particle has an associated effective velocity composed of its velocity v w relative to the 'preferred' frame, now denoted S w , and, the sweep velocity at its location. Evidently the description of dynamics of a test particle by the affected observer S ′ , uniformly co-moving with the unaccelerated source, should coincide with a stationary field description. I.e. that is what the Poincaré Principle of Relativity -which Poincaré originally intended for "absolute" spaceshould imply for the joint source and affected observer system. Foremostly we should verify whether, for kinematic sources, the sweep velocity field correctly renders the PN acceleration expressions of GRT. Subsequently these expressions should be transformed from the preferred frame S w to an affected observer S ′ , relatively at rest to the source. Then, following the Poincaré Principle of Relativity, we need to verify whether the affected acceleration a ′ by the specified observer S ′ is retrieved. This expression should then corresponds to the unaffected acceleration a for static source, as the observer remains relatively at rest to the source.
First we make an intuitive consideration about the nature of the sweep velocity field and its effect on the velocity of a test particle. We consider the following situation: an extended source with variable velocity distribution causes one single resultant gravitational field, and thus also one resultant affecting potential and gamma factor on a given test particle. What is the effective velocity -relative to the frame in which the movement of the sources are described-that should be considered in the kinematical description of the test particle? The velocity relative to different source parts will in general contribute differently. Each part will contribute i) proportionally to local source density ρ (no contribution for ρ → 0), ii) proportionally to local source velocity v ρ (particle moves relatively at −v ρ ), iii) attenuated by distance (source contributes proportional to relative potential energy, at 1/r). Then the resultant velocity relative to the sources is the ϕ-average over the source's velocity distribution, with an as yet to be fixed parameter λ for amplitude fitting;
We must now fix the effect of the induced velocity w on a moving particle at (x, t). To order O(w), we can claim that the unaffected observers S w (with kinematic source) and S 0 (without kinematic source), due to their nature of being unaffected, relate their respective observed velocities by adding up classically the sweep velocity to the latter. I.e. S w and S 0 relate the observed velocities formally by Galilean composition with the sweep velocity field. Because the sweep velocity enters as an external (potential) field, this component will not be available as a variable of the particle's mechanics. It will therefore be the unaffected observer S 0 's velocity v 0 which appears as the effective velocity in the dynamics (Subsection 3.2):
The precise nature of the dynamically effective velocity v 0 = v w ⊖ w to higher order will depend on the cosmological model and the gravitational field equation: closer to the source its effect dominates, and the test mass is moving increasingly relative to the rest frame of the source instead of the rest frame of the remainder matter of the universe ( [16] , Eqs. (5,6)) ( 4 ). Till O(w) this competition between the frame of the source and "background" should be correctly quantified by tuning the parameter λ in expression (10), this will be done in Section 4. In the present work there will be no development beyond O(w). Notice that this relation (11) does not imply a change of frame, it describes a change of physical configuration. We will thus hypothesize that; i) an induced velocity field, w, follows the field equation:
in the approximation without gravitational self-field of the source and propagation retardation. Also the contribution of the field's momentum and energy density is ignored in the present approximation. The numerical parameter λ will be fixed by the Poincare Priciple of Relativity (Section 4). For a rigid source, with velocity u relative to S w , the field equation (12) for w solves to:
where ϕ is given by (8, c) . In the given approximation, a linearly moving source is thus indeed enveloped by an instantaneous and parallel induced velocity field which attenuates inversely proportional to distance. ii) the unaffected observer S w (with sweep field), is related to the unaffected observer S 0 (without sweep field), at O(w 2 ), by a Galilean space and time transformation:
This results in the required dx 0 /dt 0 = v 0 = v w − w velocity relation. From the space and time relation between S 0 and S w an energy and momentum relation can be fixed as well. The Hamiltonian expression of a particle in the sweep velocity field can then be considered to be the energy attributed by S 0 , kinematically boosted by the sweep velocity. The composition of energy and momentum in the velocity sweep field will again be in Galilean approximation (11):
Dynamics relative to moving source
The time-dependent induced velocity field must appear in the dynamics of a particle. Moreover, the particle's energy is now directly dependent on the induced velocity field. And, as is well known from standard theory of mechanics with time-variable potentials, the energy of the particle is not conserved. We let the unaffected observer, S w , attribute form-invariant expressions of energy and momentum according the static field expressions (6):
4 Notice that the velocity of light relative to S 0 will similarly depend on the sweep velocity field. In the affected perspective there remains of course the fact that the velocity of light is the maximal velocity of physical phenomena, thus causing no tachyonic implications. The kinematical affecting factor is modified accordingly:
while for photons:
The S w expressions do not render explicit the role of the induced velocity field. In the description the sweep field acts as a 'vectorial potential', not a dynamical variable. All expressions by S w must therefore be recast on S 0 expressions using Eqs. (14, 15) . E.g. the energy attributed by S 0 in terms of velocity v 0 is given by:
This expression allows to discern and isolate the effect of the sweep velocity. Thus S w must describe the dynamics, till O(w 2 ), in the sweep velocity field, setting for the Hamiltonian expression H = E w , using transformation (15) and (18), and with p w = p and v w = v:
Notice that the momentum's canonical conjugate velocity is v while the effective dynamical velocity is v − w, for p = m(v − w). This confirms that the effective dynamical velocity of the particle in the sweep field is v 0 , Eq. (11).
For photons the description in the velocity sweep field, with c 0 = c w ⊖ w, |c 0 | = c, till O(w 2 ) leads to the Hamiltonian:
Where we have indicated by index c that v c is the velocity of light, with v c ≡ c w , relative to S w .
Particle dynamics
A test body in a dynamical gravitation field evolves according the Hamiltonian (19) . This leads to the classical Hamilton equations:
As mentioned above, no energy transfer between particle and sweep velocity field will occur for stationary sweep velocity fields, e.g. from a rotationally symmetric source with constant rotation.
and gravitational force (21), the expression for the acceleration, till O(w 2 ) and O(ϕw) is readily obtained:
and till O(w 2 , v 2 ϕ 2 , vwϕ) equals:
This is precisely equivalent to the 1-PN expression of GRT ( [29] , Eq. (9.5.3) till O(ṽ 6 )). I.e. if the "vector potential" ζ from GRT ( [29] , Eq. (9.1.61)) equals minus the sweep velocity field, i.e. ζ = −w, then the correspondence with GRT is exact. This correspondence with GRT will be obtained then by implementation of the Poincaré Principle of Relativity; the velocity sweep field w will be shown to satisfy the same equation as the vector potential ζ.
Photon dynamics
The photon Hamiltonian (20) , in the presence of the velocity sweep field, leads to the classical mechanical equations:ṗ
Remark that v c = c + w.1 vc + O(w 2 ) and
The velocity-momentum (direction) relation can be inverted and using eq (28),ṗ p = 1 p .ṗ p , and,ẇ = ∂ t w + (v c .∇)w, the photon acceleration till O(w 2 , wφ) is obtained:
and till O(w 2 , wφ, ϕ∇w, ∂ t ϕ 2 ) it is given by:
We notice the first part of the expression is the usual 1-PN photon acceleration of GRT -till order O(∇ϕ 3 ) -in the statical configuration ( [29] , Eq 9.2.6 and Eq 9.2.7) ( 5 ). In order to compare the correspondence with the PN expression of GRT for photon acceleration in general, we extend Weinberg's approach to the post-newtonian development ( [29] , Eq. (9.2.6)) by including in the acceleration equation ( [29] , Eq. (9.1.2)) the higher order terms ( [29] , Eq. (9.1.68), Eq. (9.1.69), Eq. (9.1.71), Eq. (9.1.73)):
In Weinberg's notation; c = 1, the photon velocity is u, and has amplitude |u| = 1 + 2φ + O(ṽ 3 ). It can be easily shown that for w = λuϕ (our notation) and ζ = αvφ (Weinberg's notation, α ≡ 4), both expressions (32) and (34) precisely correspond, e.g. for the rotation term of w:
Thus λ = −α, or w = −ζ, must be satisfied for correspondence between GRT and the GMLT approach. We will although require the validity of the Poincaré Principle of Relativity, by fixing the amplitude λ of the sweep velocity and retrieve by consequence the 1-PN correspondence with GRT, for particles and photons alike.
Affected perspective dynamics and the Poincaré Principle.
An affected observer at rest relative to a gravitational source, should describe gravitational mechanics of a test system without any indication of a common velocity relative to a preferential frame. I.e. the Poincaré Principle of Relativity of movement; it can not be observed whether one is moving, or not, relative to the preferred frame. In order to verify the absence of preferred frame effects, the mechanics of a test system should be expressed in terms of an affected observer locked to the moving source. Thus by application of the appropriate GMLT between observer S w (kinematical configuration) and an affected observer S ′ , at rest relative to the moving source (statical configuration), all kinematical reference to the preferred frame should disappear from the mechanics of the test system. 5 With the unit acceleration vector obeying:
The invisibility of the preferred frame for S ′ (statical configuration) is settled by λ-adjustment of the sweep velocity of the source. For the present purpose we suppose the source is not accelerating relative to S w , i.e.u = 0 in Eq. (13) . Since S ′ is at rest relative to the source, its frame velocity is equal to the source velocity according to S w . The acceleration of a particle, relative to S w , is dependent on w, Eq. (27) . This same acceleration, relative to S ′ , should not depend on w anymore. In the dynamical description of a particle by S w , both the momentum and γ-factor are dependent on v 0 , Eq. (19) . It is therefore required to use the GMLT with effective frame velocity u − w, i.e. u 0 . Thus S 0 to S ′ GMLT assures the kinematic affecting and for dx ′ = 0 → dx/dt = u 0 , we have dx = dx 0 and dt = dt 0 . The space time GMLT between S ′ and S 0 is:
−1/2 depending on c 0 ( 6 ). The relation of S ′ with S w must then be obtained by composition with the Galilean relation (14):
The velocity relation obtained from the S 0 to S ′ GMLT -relation (4) now with effective velocities-can be stated using expressions of S w and velocity sweep field:
where the orthogonality is relative to u 0 . In the following we will drop the index w on the variables of S w . We emphasize that the kinematical quantities v and a in (27, 31) are understood as v w and a w in their more precise notation, i.e relative to S w .
Relativistic acceleration transformations.
The acceleration of particles or photons in curved space-time is seldom used in GRT because it depends on the chosen metric. However a transformation of acceleration is well known for Fermi and Schwarzschild coordinates. A number of specific acceleration transformation laws in GRT were described by Mishra and Rindler [30, 31] and more generally for Fermi-coordinates by Bini et. al [32] and, Bunchaft and Carneiro [33] :
Where a is the "local proper-time relative 3-acceleration of a relativistic particle in one-dimensional free fall in any static gravitational field, relative to a preferred non-linear static reference frame". The expression g is this same acceleration but with the "physical" relative velocity v = 0. The specific case of the description of "physical" acceleration relative to a static observer in the Schwarzschild metric has been developed in the literature as well. For the (local) affected radial acceleration, observed by a static S ′ , McGruder gives in GRT [34] :
with v R the affected radial velocity and v l the affected transversal velocity (here g = c ′ 2 κ/r 2 ). In our model, the particular appearance of the scaling function Φ in the space-time GMLT (37,38) requires comparison to GRT-descriptions in isotropic Schwarzschild coordinates. We will therefore only need to find correspondence with the affected radial acceleration (41). In the present formalism we attribute to the observer S ′ in its local coordinate system quantities which are obtained by application of the GMLT's. In effect the nature of the affected observer S ′ is completely defined by its frame particulars {u 0 ,u 0 }. The acceleration transformation S ′ to S 0 could therefore be adapted to the properties of S ′ (see [35] for the case of a static observer with kinematic source). An acceleration transformation -limited to cases of a static or dragged observer-is obtained here by applying the standard time derivation to the velocity transformation (39). ( 7 ) The acceleration transformation, with frame acceleration o 0 ≡u 0 , is then given by:
Which is complemented with the Galilean relation between S 0 and S w :
In order to compare the acceleration with Eq. (41) we must constrain S ′ to be static in the field:
, and find:
withφ = v.∇ϕ in the present case. Then, with index v indicating the acceleration is dependent on the velocity of the particle;
With Eq. (27) constrained to the Schwarzschild configuration; a v = − c 2 + v 2 ∇ϕ + 4vv.∇ϕ, and specifying radial and lateral velocity v = v r + v l , and setting g ′ ≡ −c ′ 2 ∇ ′ ϕ ≡ Φ −3 g, the affected acceleration for particles is given by:
With v ′ l .g ′ /c 2 = 0 we have the lateral and radial components of the affected acceleration
Which endorses the radial expression (41) of GRT in Schwarzschild metric.
We adapt the acceleration transformation now to the configuration required for the Poincaré Principle. The observer S ′ , now fixed relative to the uniformly moving source, requires that we setu = 0 (u = 0) in the acceleration transformation ( 8 ). Taking into account the Galilean relation between S 0 and S w , and the particular sweep velocity Eq. (13); w = λuϕ, and u 0 = −w − u ′ Φ 2 , andu 0 = −ẇ, we obtain till order O(c ′ 2 ∇ϕ 2 , u 2 ∇ϕ, uvv 2 /c 2 ∇ϕ):
7 In GRT it is the application of the covariant derivative, in the case of a LIF, that leads to the expression of 4-acceleration in curved space-time. 8 Notice that the expression of 1-PN accelerations of particles and fotons in GRT requires a choice of coordinate conditions. The harmonic coordinate condition confirms (with the gradient transformation), that the affected observer S' in fixed relation to the source observes a stationary field, cfr. Eq. (61). This is precisely the constraint on S ′ required for the Poincaré's principle.
where we used the contravariant space-time GMLT, S ′ to S 0 for gradient operators:
and till required order the time derivative of the field ( 9 ) :
to the same order the velocities relations are used:
while for the photon case an additional appearance of w needs to be retained:
Finally we can insert the acceleration expressions which were obtained from the Hamiltonian mechanics in the perspective of S w . For easy reference, we apply the transformation first in the case of a static source.
-Static source The particle acceleration (27) observed by S w , now with w = 0, can be transformed to S ′ . The acceleration transformation (49), with u ′ = 0, w = 0, and gradient-GMLT (50) give in the affected observer's perspective, till O(c
Similarly, the photon acceleration in affected and unaffected perspective are related by the acceleration transformation (49), with u ′ = 0, v ′ = c ′ , w = 0. In the affected perspective of S ′ the photon acceleration (31) becomes, to order O(ϕ 2 ):
endorsing the view that "in the physical perspective of S ′ light curves but does not change velocity amplitude in a gravitation field". -Kinematic source Let the source move with a velocity u relative to S w , thus ϕ varies in time. In the particular Poincaré-configuration -the observer S ′ moves steadily along with the uniformly moving source at constant velocity u-the field ϕ changes by uniform translation with the source: ϕ = ϕ(r i − u w (t w − t wi )). Therefore this observer remains also in a fixed position relative to the field ϕ (use inverted (51) and Galilean relation of S 0 and S w ):
With these elements the Poincaré Principle can now be implemented. 9 In order to expressφ 0 in terms of S ′ the inverted the approximated velocity relation must be used,
Implementation of the Poincaré Principle of Relativity -Particle dynamics
The particle acceleration a ′ is obtained in the perspective of S ′ -fixed relative to the moving sourceusing acceleration transformation (49), with a, Eq. (27) , reformulated in terms of S ′ , using Eqs. (53, 52, 13). It is given by:
where the time-independence of ϕ, relative to the particular observer S ′ , was used (58). The Poincaré Principle thus requires λ = −4 : all reference to movement relative to the 'preferred' frame disappears, i.e. frame velocity u ′ vanishes. The affected observer S ′ then attributes to the particle the acceleration as if in the static case (55). With the Poincaré Principle satisfied, the sweep velocity is normalized at w = −4uϕ = 4uκ/r. The 1-PN expressions of GRT (27, 31) are now retrieved exactly because w formally and quantitatively satisfies the field equation (12) of the "vector potential" ζ of GRT ( [29] , Eq 9.1.161).
-Photon dynamics The photon acceleration in affected and unaffected perspective are related similarly by transformation (49). In the affected perspective of S ′ , co-moving with the source, we should retrieve the static description, i.e. expression (56). The photon acceleration a ′ in the perspective of S ′ , using acceleration transformation (49) and time-independence of ϕ relative to S ′ (58), and the reformulated expression of a (31) for photons in terms of S ′ , using (54, 52, 13) is given by:
Consistent with the particle case, λ = −4, eliminates the final bracket with reference to the prefered frame movement. The implementation of the Poincaré Principle of Relativity establishes, till order O(u 2 ), and both for particles and photons, the equivalence of the GMLT-based description and GRT.
Interpretation and conclusions
In terms of interpretation the presented gravitation model has the advantage of retaining a classical ontology of Hamiltonian mechanics with a gravitational field in a flat-metric space. While the construction of the model requires a number of consistent hypotheses -GMLT, VSL, form-invariance, PPR-their nature is proper to a Lorentz-Poincaré approach to gravitation.
Two supplementary examples of geometric features interpreted physically in terms of the present scalar-vector model show the interpretational merits of our model. Ex. 1) The derivation of PN expressions in GRT requires the posing of the harmonic coordinate conditions in order to constrain the degrees of liberty of the GRT field equations. The time-component of the harmonic coordinate condition (in weak field approximation, O(∇ϕ 2 )) ( [29] , Eq. 9.1.66) in S 0 perspective becomes, in view of the relation between ζ and w:
The harmonic coordinate condition expresses precisely that the observer S ′ , with frame-velocity u, is at rest relative to the moving source. Or, taking into account the transformation for gradient operators (50), the time-component of the harmonic coordinate condition is satisfied in the affected perspective when ∂ t ′ ϕ = 0. Ex. 2) The Lense-Thirring effect [36] , or 'frame dragging', of an orbiting system due a rotating source is interpreted in GRT as a local deformation of the space-time continuum. In the present model the equivalent effect is easily obtained. Let ρ = ρ(r ′ ) and Ω ′ fixed , r > R, and J s be the angular momentum of the source, then the resultant sweep velocity field according (12) (cfr [29] , Eq. 9.5.18):
With orbital momentum L ≡ r × p, the Hamiltonian energy expression (19) , can be re-expressed with coupling of source angular momentum J s and orbital momentum of testbody L till O(J These terms precisely cause the 'frame dragging' of the particle frame in geometrodynamic interpretation, while in the present scalar-vector model the effect is merely caused by the different relative velocities with respect to the parts of the rotating source. Each part of the source therefore exerts a different kinematical γ-contraction and dilation on the particle. These examples and the description of particle and photon dynamics show that the interpretation of the gravitational effects extends conservatively the Lorentz-Poincaré interpretation of SRT.
We recall that we used Poincaré's principle of Geometric Conventionalism as a fundamental premiss to develop this model. This principle demands that the gravitational phenomenology of GRT should be reproduced regardless the choice of the fundamental metric. The main result of this present work is that we realized this till the first Post-Newtonian order of GRT. Whether the Poincaré Principle of Relativity can be successfully implemented beyond O(u 2 ) needs to be studied in later work: is at higher order the mutual elimination of terms rigorous and absolute as was hypothetically advanced by Poincaré ([37] , p. 183)? In the present work the model ignored gravitational propagation, source acceleration, etc. Some of these matters will be covered in upcoming work.
